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Hilger ([@CR7]) introduced the theory of time scales with one goal being the unified treatment of differential equations (the continuous case) and difference equations (the discrete case). A time scale **T** is an arbitrary nonempty closed subset of the real numbers **R**, which has the topology that it inherits from the standard topology on **R**. The two most popular examples are **R** and the integers **Z**. For the time scale calculus and some related basic concepts, we refer the readers to the books by Bohner and Peterson ([@CR2], [@CR3]) for further details.

Bohner et al. ([@CR1]) investigated the following Sturm--Liouville dynamic equation$$\documentclass[12pt]{minimal}
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Wong et al. ([@CR12]) investigated the following dynamic equation$$\documentclass[12pt]{minimal}
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In this paper, we establish a Lyapunov-type inequality for the following higher order dynamic equation$$\documentclass[12pt]{minimal}
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For some other related results on Lyapunov inequality, see, for example, Çakmak ([@CR4]), He et al. ([@CR6]), Jiang and Zhou ([@CR8]), Liu and Tang ([@CR9]), Tang and Zhang ([@CR11]) and Yang et al. ([@CR13]).

Main result and its proof {#Sec2}
=========================

**Lemma 1** (Bohner and Peterson [@CR2]) {#FPar1}
----------------------------------------
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-------

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$F_i(t)=(\prod _{j=1}^m|f_j(t)|^{\alpha ^j_i})^{\frac{1}{p_i}}$$\end{document}$. By Lemma 1 we have$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} \int ^b_{a}\prod _{j=1}^m|f_j(t)|\triangle t & = \int ^b_{a}\prod _{i=1}^nF_i(t)\triangle t\\ &\le \prod _{i=1}^n\left\{ \int ^b_{a}F_i^{p_i}\triangle t\right\} ^\frac{1}{p_i}\\ &= \prod _{i=1}^n\left\{ \int ^b_{a}\prod _{j=1}^m|f_j(t)|^{\alpha ^j_i}\triangle t\right\} ^\frac{1}{p_i}. \end{aligned}$$\end{document}$$This completes the proof of Lemma 2. $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\square$$\end{document}$

*Remark 3* {#FPar4}
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**Corollary 5** {#FPar7}
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**Corollary 6** {#FPar8}
---------------
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Examples and applications {#Sec3}
=========================
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-----------
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Conclusions {#Sec4}
===========

In this paper, we establish a Lyapunov-type inequality for the following higher order dynamic equation$$\documentclass[12pt]{minimal}
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